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(54) Abstract Title 

Tube with helical reinforcement 



(57) The tube, e.g. endotracheal, cardiology, urology or enteral feeding catheter, or industrial has a wall e.g. 
of PVC and a reinforcennent filament 10 of a harder plastics wound with a canted helical form so that adjacent 
turns of the filament slope at angles of 70* and 80* respectively in the plane of curvature of the tube« The 
fiiament 10. of rectangular or circular section, is of polyester, nylon, polythene, polypropylene or metal. The 
tube is made by extrucfing the base tube, winding the reinforcement 10 around the outside and then a further 
coating of PVC, polyurethane or TPE is appKed e.g. by dip moulding. 



Fig.2. 
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TUBES 

This invention relates to tubes. 

The invention is more particularly concerned with reinforced tubes, such as for 
medical or surgical use. 

It is known for medical tubes to be reinforced by the inclusion of a helical 
reinforcing element. Such a helical reinforcing element helps reduce the risk that the 
tube will be occluded by lateral forces and thereby enables the tube to have a thinner 
wall. Although such a reinforcing element increases crush resistance, compared with 
an unreinforced tube, the reinforced tube is stiil susceptible to crushing where a lateral 
force is exerted in a region nanrower than the pitch of the reinforcing element The 
tube is also still susceptible to kinking if the tube is bent around a small radius. _ 
Examples of reinforced tubes and their manufacture are described in GB2043201 and 
GB 2321095. ^ 

It is an object of the present invention to provide an improved reinforced tube. 

According to one aspect of the present invention there is provided a tube 
having first and second ends and a bore extending therethrough for the passage of 
fluid along the tube, the wall of the tube including a reinforcing element of a canted 
helix form. 
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Adjacent turns of the reinforcement element preferably slope in the same 
sense when viewed in elevation, such as at angles of 70° and 80° respectively. The 
tube is preferably curved along its length, the reinforcement element being canted in 
the plane of curvature of the tube. The reinforcement element may have a rectangular 
section. The wall of the tube may be of a first plastics, such as PVC, and the 
reinforcement element may be of a second plastics, such as polyester or nylon, 
different from the first. 

The tube may be a medico-surgical tube such as an endotracheal tube in which 
the first end is adapted for location in the trachea and the second end is adapted to 
extend from the mouth of the patient. 



According to another aspect of the present invention there is provided a 
method of making a reinforced tube including the steps of forming a base tube, 
wrapping around the base tube a reinforcement filament in a canted helical fashion by 
longitudinally oscillating a shuttle as the filament is wrapped, and applying an outer 
layer of material over the filament. 

The base tube is preferably made by extrusion. 

An endotracheal tube according to the present invention, will now be 
described, by way of example, with reference to the accompanying drawings, in 
which: 
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pigure 1 is a side elevatiqn view of the tube; 

Pi2ure 2 is a side elevation view of a part of the tube to a greater 

scale; and 

Figures 3 and 4 are side elevation views illustrating the effect of lateral 
forces applied to the tube. 

With reference first to Figures 1 and 2, the endotracheal tube is of PVC, 
having a circular section vsdth an external diameter between about 3 nun and 12 nun 
and a wall thickness between about 1 nun and 2.5 mm. TTie tube is typically about 300 
mm long and is curved along its length with a radius of curvawre of about 140mm. 
The patient end 1 of the tube is bevelled to one side and has a Murphy eye 2 of 
conventional kind. The machine end 3 of the wbe is fitted on a male fitting at one end 
of a connector 4, the other end of which is shaped to receive a mating coupling, such 
as connected to a patiem ventilation circuit (not shown). The nabe may have an 
inflatable cuff (not shown) close to its patient comiected via an inflation lumen to a 
pilot balloon and connector. As so far described, the tube is conventional. 

The tube includes a reinforcing element 10 extending from a location just 
rearwardly of the Murphy eye 2 to a location just forwardly of the machine end 3. The 
reinforcing elemem 10 is a polyester or nylon filaroem of rectangular section and 
about 0.25 mm thick wound into a canted helical path. Alternatively, the filament 
could have a circular section, although the rectangular section helps reduce the wall 
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thickness. The filament could be made of other materials, such as metal, polyester, 
nylon, Kevlar, polythene or polypropylene. The difference between a canted helix and 
a conventional helix is illustrated in Figure 2 where the conventional helix is shown as 
a broken line 10' and the canted helix reinforcement filament 10 is shown as a full 
line. When viewed in elevation, a conventional helix has a sawtooth appearance, widi 
opposite slopes of each tooth having equal and opposite angles. By contrast, a canted 
helix viewed in elevation, in the canted plane, has the two slopes of each tooth at 
different angles, one being steeper than the other. In effect, the canted helix is shaped 
as if one side of a conventional helix has been pushed longitudinally relative to the 
other side. In particular, in the present invention, the canted helix preferably has one 
slope canted in the same sense as the other slope at an angle close to vertical. 
Typically the slope angles of the two slopes might be 70" and 80°. 



One advantage of the canted helix filament 10 can be seen when the effect of a 
lateral force on the tube is considered, as illustrated in Figures 3 and 4. If a lateral 
force were exerted over a length of the tube corresponding to several pitches of the 
reinforcement element, as shown in Figure 3, a high force would be required to 
compress the tube because one slope of the element is almost vertical to the applied 
force. If the lateral force were, instead, exerted over a short length of the tube less 
than the pitch of the reinforcement element 10, as shown in Figure 4, the effect would 
be to compress adjacent turns of the element towards one another. This has the effect 
of increasing the strength of the tube as the turns of the reinforcement element 10 are 
compressed closer towards one another. Such a localized force might be applied, for 
example, by teeth biting the tube. With a conventional helical reinforcement, a 
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loCi^ fore, of flns kind wouldjus. «para« the ™™ of *. «u*rccn«nt TT.e 
«„,«,„irforcemen,clen«n. ,OU.«*ygives*e<ub.ag«aKrr=sis«aceto 
cn^hing inthe canted p.ane4»n.t„b.»i4a=o„v««ionall»Uc.lm.*r«mc„< 

element. 

The reWorcemet. element , 0 is canted in the plane of curvantre of the «.be. 
tha, is. the tun,s of the reinforcement el«n«« along ««o>«sidecun«n»eof.he tube 

a„ displaced longitudinally relative ,„ the mms along the inside curv«ure. This 
e„s»r.sthatth.«b.has,heg,.«es<resistancc,ocn.hing torn lateral forces in the 

plane of curvature, which is v*e« the majority of forces, such as from a bite. 
wUl be experienced in an endotracheal tube. 

When a tube is bent, there is a zo.« of compression on the insid* of the bend 
and a zone of «a««ion «, ft. outsid. of the bend. With the «.be of the present 
invention, there will be a gre«er number of tun« of filament located in a 
compassion/extension zone of given lengd. d» i» a conventional tube, so the 
ene^y produced on bending «rin be diverted more eflicieotly. with less risk of 
kinJng. This reduced risk of kinldng applies in aU planes, but especially in the canted 



plane. 

The mbe is mad. by extruding a base tube of PVC and then winding Ih. 

reinforcement filament around the outside of this in a canted helix fashion, by means 

of a shunle that oscillates longitudinally as d« filament is wrapp«l around the tube. 
T,,.rdnfordngfilame«isdt»r«airKdo..bebas.«b.byafur*er extrusion such 
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as of PVC, polyurethane, or TPE, or by a coating, such as applied by dip moulding. 
Each rube may be made individually, with unreinforced portions left at opposite ends 
of the tube. Alternatively, a continuous length of tubing may be reinforced, which is 
then cut to length, the reinforcement element being removed from the end portions. 
In some tubes it may be unnecessary to have unreinforced end portions. 

The invention is applicable to other tubes with a passage for conveying fluid. 
These may be medical tubes, such as, for example, cardiology cadieters, urology 
catheters and enteral feeding catheters, or nibes for other applications such as 
industrial hoses. 
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CLAIMS 



1 . A tube having first and second ends and a bore extending therethrough for the passage 
of fluid along the tube, wherein the wall of the mbe includes a reinforcing element of 
a canted helix form. 



2. A tube according to Claim 1 , wherein adjacent turns of the reinforcement element 
slope in the same sense when viewed in elevation. 



A tube according to Claim 1 or 2, wherein adjacent turns of the reinforcement element 
slope at angles of substantially 70** and 80*" respectively. 



4. A lube according to any one of the preceding claims, wherein the tube is curved along 
its length and wherein the reinforcement element is canted in the plane of curvature of 
the tube. 



5. 



A tube according to any one of the preceding claims, wherein the reinforcement 
element has a rectangular section. 



s 

6. A tube according to any one of the preceding claims, wherein the wall of the tube is of 
a first plastics and the reinforcement element is of a second plastics different from the 
first. 

7. A tube according to Claim 6, wherein the wall of the tube is of PVC and the 
reinforcement element is of polyester or nylon. 

8. A medico-surgical tube according to any one of the preceding claims. 

9. An endotracheal tube according to Claim 8, wherein the first end is adapted for 
location in the trachea and the second end is adapted to extend from the mouth of the 
patient. 

10. An endotracheal tube substantially as hereinbefore described with reference to the 
accompanying drawings. 

11. A method of making a reinforced tube including the steps of forming a base tube, 
wrappuig around the base tube a reinforcement filament in a canted helical fashion by 
longitudinally oscillating a shuttle as the filament is wrapped, and applying an outer 
layer of material over the filament. 
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12. A method according to Claim 1 1 . wherein the base tube is made by extrusion. 



13, A method of making a reinforced tube substantially as hereinbefore described with 
reference to the accompanying drawings. 



14. Any novel and inventive feature as hereinbefore described. 
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